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Abstract: Vernonia amygdalina Delile leaf was used as raw material to prepare Jiaosu. The change of basic
physicochemical indexes were monitored during fermentation, and the antioxidant capacity was determined by the
scavenging ability against ABTS" radical and hydroxyl radical, and its protective effect to human normal hepatocytes
(WRL-68) on oxidative stress was investigated by cell experiment. Results: Compared with the jiaosu on day 2 and day 55,
the pH decreased from 4.24+0.01 to 3.46+0.07, and the content of soluble protein, total sugar, total phenol and total
flavonoids decreased from 0.95+0.02, 244.94+4.89, 6.05+0.03, 0.37+0.01 mg/mL to 0.71+0.02, 34.26+0.57, 3.42+0.21 and
0.08+0.01 mg/mL, respectively. The total acid content increased from 0.15+0.01 to 0.95+0.01 mg/mL. The content of
ascorbic acid increased from 25.36+0.52 to 28.44+0.01 ug/mL from 2 to 28 days, and then decreased. The ABTS" radical
scavenging ability was the strongest on the 18th day 73.72%+0.86%, and the hydroxyl radical scavenging capacity was the
highest on the 28th day 54.14%+0.43%. There was a significant positive correlation between ABTS" radical, hydroxyl
radical scavenging ability and total acid content (P<0.01). After H,0O,-injured WRL-68 cell, in cellular ROS significantly
decreased, and the activities of antioxidant enzymes SOD, CAT and GSH-Px increased in the Jiaosu treated group. In
summary, the Jiaosu of Vernonia amygdalina Delile leaf had strong ability to scavenge free radicals in the middle stage of
fermentation, and the ability of WRL-68 cells to resist oxidative stress was improved after pretreatment with it.
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Fig.1 Changes of pH and total acid during fermentation
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Fig.2 Changes of contents of total sugar during fermentation
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Fig.3 Changes of soluble protein content during fermentation
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Fig.5 Changes of ascorbic acid content during fermentation
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Fig.6 Changes of antioxidant capacity during fermentation
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Table 1 Correlation analysis of parameters after normalization

2190 Zoy Zip Zyp Zy Zy, Zyg Zaprs
Zoy 1 -0.7117 0.224 0.635" 0.019 -0.432 —-0.120
VAN / 1 -0.805° -0.906™" —0.408 0.791” -1.22
Zip / / 1 0.805" 0.490 -0.815" 0.221
Zry / / / 1 0.377 —0.859" 0.291
Zye / / / / 1 -0.451 0.610°
Zyr / / / / / 1 ~0.566"

Zxts 1

VE: Zogg Zya Zaps Zrps Zue Zoy
P<0.05; ** 35 P<0.01 .
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SRS, T AESR B RNER . LB S, Ve YR S
AR B S e e [R] DRE o
2.8 SRHBIFER

M\ 2.6 BT, KBRS 28 d, BRI IRIE [ 3t
IH R AE ) B s, ABTS' H i BETE BR 68 JJ W mg & 1
50%, PEHUR I 28 d FUAFE L, dl A A S0, 5 A H
AT E
2.8.1 EFMEIRIGEER A 5T BUR PRI 25 - iz
MV o AR BRI 5 LT WRL-68 41 HL A7 %
FISEIR, 25 HANER 2 s . IEER ZHAH L as X B,
AL VAJ10 FAAERN 25 57 (P<0.001 ), HoAhfe i
MMMIAATF AR TC B TEZE S, FTLAESEE VAJ20, VAJ40,
VAJ60., VAI80 # J5 I 5 HOOk 21 A A A iR 5 4
FHo Ve gHAHEEZS FAXTBR4H, 1 0.25 mg/mL ¥ BEAE
JHTF oW 225 e, WOOE PRI IR I V . AP EXT R

2 ORMEMSE VAT B Ve Xt WRL-68 404716 2R 1 5
Table 2 Effects of different concentrations of VAJ and V. on
the survival rate of WRL-68 cells

251 T (%) 2053 TG (%)
23 [0 IR ZH 100.00+2.72 payiskisl 100+2.79
VAJ10 30.00+1.74™ V-0.25 96.18+2.76
VAIJ20 97.29+1.67 V-0.50 113.98+1.27
VAJ40 98.26+4.90 V-1.00 116.16+1.94™*
VAJ60 101.77+2.52 Ve-1.50 80.48+2.61""
VAJ80 100.66+2.78 V-2.00 50.15+3.50""

E: VAI10, VAJ20, VAJ40, VAJ60, VAJB03 A AT it BEIKENS 4 -
EHB10. 20. 40, 60, 801i%; V-0.25, V-0.50, V(-1.00, V-1.50, V-
2.0043 51V 0.25, 0.50, 1.00, 1.50, 2.00 mg/mL; 575 4% AL LL4%,
i 2 AR I (P<0.01); %, 2254 i % (P<0.001)

2.8.2 FALNAE R ST SRR H,0, #3547
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o Znmrs P BB RIEALpH . (42 A 40 R, DU MLRR. A3 F1 1 ETHBRAE J1 . ABTS  F1 LT R AE I *Fom

#I, #EHL 400~1200 pmol/L Y H,0,, ALHH 8 h, XF4H
MG RIS an &l 7 s, WRL-68 I I£ETS %<
WA H,O, WL I S Wbl ss . 525 X
REZHAH HE, 400~1200 pmol/L H,O, AEHY ik 2 411 1 41
Hfr4%E (P<0.001), H5: B AR AR ME. 2 H,0,
He >k 800 umol/L A, X WRL-68 4 a1 41 il 55 4
53.21%+2.80%, FEEUT Ml 3, etk B A T
GENT S AR A AT
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Fig.7 Effect of H,0, concentration on viability of
WRL-68 cells
T R 525 U0 BRZFUAF BE 22 A i 25 (P<0.001) .

2.8.3 JmBkBENG 25 2 X WRL-68 4 il S0 Lk I
WITMAEIE 52 Jm ARG 25 2R & H,0, 1E
JH WRL-68 4 il J5 20 Mo A7 75 R AnEl 8 IR, AiRIZH
IS 15 R[5 2 48.98%+1.20%. V-0.25. VAJ20,
VAJ40. VAJ60. VAJIS0 AHIAFIEZREAIRIZH S35 b
ZE 74.14%+1.07%. 68.22%+3.82%. 61.18%+3.86%.
57.50%+1.29% M 52.58%+0.09%. F<HAAS R4 B i
PIRBENG 245 i 1R A Sk P I E P H, 0, 75 S 11 5 [ A
MR, HAFAE R BEAROS A, S PRI A] R ARAE S N
Vo IS AR R T A AR BN AR P Al i e sZ S
Wifhio

2.8.4 JmBEBENM 25 1 EE R X H,O, 5 5 1 WRL-68
UM PN ROS 7KK PLEAEAET R FZm H,0, MR
SEARY BN, SRR P =2 ROS i I
Ft, T SOD. CAT. GSH-Px Z5fiff /4= 4 A #7 HIPL AR
AEFIBI, 2 3 AT, 55X REZH AR He, %I ROS
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Table 3 Effect of VAJ on intracellular ROS. SOD. CAT. GSH-Px in H,0,-induced WRL-68 cells

251 ROS(% of control) SOD(U/mg prot) CAT (units/mg prot) GSH-Px(mU/mg prot)
25 R IR 100+5.64 57.74+1.76 71.01£2.73 230.92+1.22
[k 236.93+20.42""" 38.44+0.99™" 39.54+0.06™ 53.11+0.99"

Ve 112.00+£0.51%# 54.86+0.65"* 89.84+4.79™"## 158.86+0.75""##
VAJ20 122.94+2 87 54.08+5.24™# 68.86:+4.11%" 173.9142.08""#*
VAJ40 141346477 45.08+1.617 65.51+4.39"* 274.95+18.51""##
VAJ60 159.9142.03™"## 41.96+1.417 64.75+2.21% 145.74+5.43™"##%
VAJS0 186.54+11.87""## 42.92+3.60"" 42.67£1.157# 132.86+13.07""##

T 525 X BREH FUAR, *, 25 5 .35 (P<0.05); ***, 2% bk 8 (P<0.001); SHEHIH Fak, #, 255 8 (P<0.05); ###, 25 50 i35 (P<0.001) .
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Fig.8 Protective effect of VAJ on viability of
H,0,-induced WRL-68 cells
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TUL LU RE, #4, 22 5200 035 (P<0.01) 5 ##4, 22 520 B 3%
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e N (P<0.01), iy SOD. CAT. GSH-Px %%
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J BIR BN 21 Pt P 2R L AR BE A W 2 IR ROS Y
(P<0.001),
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Jie PR AR A A 4 6 IR ST i o I A A B
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H VAJ40 2H GSH-Px 1 JJ HUARAIZHER = T 417.70%,
AR 2% T H H,0, 5121 GSH-Px Vi J1 FF&E. 52
B LU AR R 0 T iR, PR ARG
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